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TJI&E 

CQKBINATORIAIi. PROCESS FOR PREPARING SUBSTITUTED INDANE 

LIBRARIES 

5 

yjeld of flffl invpnrion 
This invention relates to the preparation of 
libraries of substituted lndane compounds by combinatorial 
processes. These libraries are useful for discovery of lead 
10 compounds for drug development and in^proved assay kits. 

pae^round of the invention 



Traditional chemical synthesis fur drug discovery is 

15 done by: individually creating, isolating, and identifying 
candidate oonipounde. Companies have long relied un Llx«ir 
historical collections of confounds and compound collections 
from exchange agreements as sources of diverse structures for 
generating lead phcuunaceutical compounds. 

20 All of these historical approaches have drawbacks. 

Corporate collections of confounds may have a certain r>ias 
and medicinal chemists using traditional synthetic techniques 
cannot synthesize hundreds or thousands ol diverse compounds 
to find promising leads. 

25 Combinatorial chemistry is a relatively new technique 

for chemical synthesis. It fills the long felt need for a 
method to quickly generate highly diverse non-pep tide 
eoicpound libraries. Gtaierally, diverse libraries containing 
a common scaffold which are substituted with a great variety 

30 of substituents . More recently, modern drug discovery has 

used the methods of combinatorial chemistry to generate large 
numbcro (viz., about 10^ to 10^) of couipounds with common 
scaffolds genericaily referred to as "libraries." 
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Combinatorial chemistry may be perf ormed in a manner 
where libraries of compounds axe generated as irtLxrures with 
eaaqplete identification of individual compounds postponed 
until, after positive screening results are obtained. 
5 However, a preferred form of combinatorial chemistry is 

•parallel array synthesis" where individual reaction products 
(most often individual compounds) are synthesized togethex, 
but ore retained in separate vessels. For exan^le, the 
library compounds axe held in the individual wells of 96 well 

10 microtiter plates . Use of standardized microtiter plates or 
equivalent apparatus is advantageous because such apparatus 
is readily manipulated by proarammed robotic machinery. 

Generally, combinatorial chemistry is conducted on a 
solid phase support, normally a polymer- A selected scaffold 

15 is cleavobly tethered to the solid support by a chemical 
linker. Reactions arc carried out to modify the scaffold 
while tethered to the solid support, in a final step, the 
product is cleaved and released from the solid support. 
Combinatorial chemistry evidences its utility by 

20 commercial success. Millions of dollars have been spent tor 
recent purchases or cooperative associations of major 
pharmaceutical companies with small companies specializing in 
combinatorial chemistry (e.g., Glaxo's acquisition of 
Affymax,. narion Merrell Daw's purchase of Sclectide, Proctor 

25 & Gamble with Houghten, Astra with Alaxiex, Pf l2er with Oxford 
Asymmetry, Sanctoz with Pharmacopeia- Solvay with Arqule, CIBA 
with Chiron, and Eli Lilly with Sphinx Pharmaceutical) . 

To continue exploration of new libraries for 
pharmaceutical and agricultural lead compounds it is 

30 necessary to develop new chemistries which permit chemical 
novel scaffolds to he functionalis-cd with highly diverse 
groups . 

Summary of the Invenrlon 

3S 

This invention is an improved combinatorial process fox 
making a library of indane compounds. 
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This invention is also a combinatorial library o£ indane 
compounds . 

This invention is also a library of intermediate 
substituted solid supported indane library compounds. 
5 This invention is also the individual indane compounds 

in the indane combinatorial library of the invention. 

This invention is also a novel wellplate apparatus 
containing the novel indane library compounds of the 
invention. 

10 This invention is also an assay kit for identification 

of pharmaceutical lead indane compounds, said kit comprising 
(i) wellplate apparatus, and (ii) biological assay reagents, 
said wellplate apparatus having a combinatorial .library 
compound in each well; wherein the improvement comprises 

15 using ae a wellplate a combinatorial indane wellplate 

apparatus where each well contains a indane compound prepared 
by the process of the invention. 

BTirf DgscziCtiflP Qf Drawing 

20 

FIG. 1 is a top view of a wellplate apparatuc. 



^Hilflfl PgfigrlPtiOn nf rhP TTTVfinriQn 

25 7- Paginations ; 

The following terms have the meaning defined below when 
used in this specification of the invention: 



"Assay kit" means an osseiriblaye of two cooperative 
30 elements- namely, (i) a wellplate apparatus, and (ii) 
biological aocay materials. 

"Biological assay materials • are materials necessary to 
conduct a biological evaluation of the efficacy of anv 
library compound in a screen relevant to a selected disease 
35 state. 

-Directed library- is a collection of confound* created 
by a c omb inatorial chemistry procecc for the purpose of 
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optimization of the activity of a lead compound, wherein each 
library compound has a coannon scaffold, and the library, 
considered in its entirety, is a collection of closely 
related homologues or analogs to the lead compound (compare 
5 to "Diverse library") . 

"Diverse library* means a library where the substii-uents 
on the combinatorial library ccaf fold ore highly variable in 
constituent atoms, molecular weight, and structure and the 
library, considered in its entirety, is not a collection of 
10 closely related homologues or analogs (compare to -Directed 
library") . 

"Electrophilo" means an electron seeding reagent. 

*Lead compound" means a compound in a selected 
combinatorial library for which the Assay Xit has revealed 
15 significant activity relevant to a selected disease state. 

"Leaving group* means a group capable of substitution by 
a nucleophile. 

-Library" is a collectinn of compounds created by a 
combinatorial chemical process , said compounds having a 
20 common indane scaffold with one or more variable 
substituents. 

'Library compound" means an individual reaction product 
(usually a single compound) in a library produced by the 
method of the invention. 

25 "Parallel array synthesis* means a method of conducting 

combinatorial chemical synthesis of libraries wherein the 
individual combinatorial library reaction products are 
separately prepared and stored without prior or subsequent 
intentional mixing. 

30 -Reaction 2one" means the individual vessel location 

where the combinatorial chemical library compound preparation 
process of the invention is carried out and individual 
library compounds synthesized. Suitable reaction zones are 
the individual wells of a wellplate apparatus. 

3t> -Scaffold' means the invariant region (viz,, indane 

core) of the compounds which are meroberc of a library. 
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"Simultaneous synthesis M means making of library of 
compounds witllin one production cycle ot a combinatorial 
method (not making all library compounds at the same instant 
in time) . 

-Solid support" means a functional resin such as a 
carboxy l functional resin, representee by the symbols, 

'S) or 



-Substituents" are chemical radicals (excluding 
hydrogen) which axe bonded to the scaffold through the 
10 combinatorial synthesis process. l*he different functional 

Group* account for the diversity o£ molecules throughout the 
library and axe selected tu impart diversity of biological 
activity to fcha scaffold in the case of divexse libraries, 
and optimization of a particular biological activity in the 
15 case of directed libraries. 

"Reagent" meanc a rcactant, any chemical compound used 
in the combinatorial synthesis to place substituents on fch* 
scaffold of a library. 

-Wellplate apparatus • means a structure capable of 
20 holding a plurality of library compound* in dimcnoionally 
fixed and defined positions. 

-Indane" is a synonym for *indan" and is the nucleus 
represented by the structural formula: 




25 



LU. r^n^al ef^ e yir>tion of -the inters wwfoin&tor i a l 
library; 

•The indane library of the invention is preferably a 
30 diverse combinatorial library comprising individual 

substituted indanc library compounds repxeaented by the 
general formula (I) : 
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wherain and E2 are the same or different clactrophilic 
group - 

5 The sources for diversity in the indanc library 

compounds of the invention are the groups Ei and E2- 

The indane library compounds of this invention are non- 
pep tide, substantially nrm-naturally occurring molecules 
having a molecular weight range of from about 100 to about 
10 800, 

Preferred libraries contain indane library compounds 
wherein; 

£l and £2 the same or different electrophilic groups 

preferably derived from an electrophilic reagent having a 

15 molecular weight of from about 30 to about 600 selected from 
the group consisting of; organic halides, aoyl halides, 
sulfonic acid esters, organohalof orraatcs , organosulfonyl 
ha Tides, organic iaocyaaates, and organic isothiocyanatee . 
Electrophilic groups for El and E2 include, but are not 

20 limited to Ci-Cio ftlkyl, C2-C10 alkenyl, C2-C10 alkynyll , Ci- 
C10 alkoxy, C7-C12 eralkyl, C7-C12 alkaryl. C3-C10 
cycloalkyl. C3-C10 eycloalkenyl, phenyl, substituted phenyl, 
toluyl, xylenyl, biphenyl, C2-C12 alkoxyalkyl , Ci-Cg 
alkylsulfinyl, Ci-ClO alleylsulfonyl, - (CH2>nrO- (C1-C10 

2b alkyl), aryl, substituted oxyl, substituted alkoacy, 

fluoroalkyl, aryloxyalkyl , carbocyclic radical, substituued 
carbocyclie radical, heterocyclic radical, substituted 
heterocyclic radical, and nitroalkyl; where m is from 1 to H. 
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Preferred «lectropnllic groups Ki and E 2 groups derived 
from oloctrophilic rcagente are independently selecced from 
groups represented by Che following structural formulae; 

O- 
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A diverse library of indane compounds (compounds 
diversely substituted at specific eitcs on an indane 
5 scaffold) was created by parallel array synthesis for its 
genera] utility in drug candidate screening, agricultural 
candidate screening, structure activity relationship studies, 
and/or; clinical investigating (as well as other specific 
utilities described herein) * 

10 

jTT Sgasgfis o f t a fcira tba Tnd*n* T.-ibr*7ries pJ the 
Ipygntio&i 

combinatorial chemistry may be used at two distinct 
phases of drug development . In the diccovery phase highly 
15 diverse libraries are created to find lead compounds, in a 
second optimization phase, strong lead compounds are much 
more narrowly modified to find optimal molecular 
configurations. The method of this invention has 
applicability for making both diverse libraries o£ indane 
20 compounds useful for finding new lead compounds and directed 
libraries of indane compounds useful for optimizing a 
particular desired biological activity. 

The compounds of formula II) comprise the products of a 
multiple component combinatorial parallel array synthesis 
25 derived frntn multiple reactance comprising r 

a firct reactant containing electrophili<J group El; 
a second reactant containing elecr.rophilic group :E2; 
and 

a third reactant having an indane scaffold. 
30 Generally, the third reactant remains constant lor all 

compounds* prepared in the library. The sole source of 
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diversity for tne indane scaffold ic the first and second 
reactants . 

The electrophilic group containing first and second 
5 reactanta : 

Electrophiles react with the aiaijie nitrogen atoms 
pendant on the indane ring of Formula (I) . Alkylation axid 
acylatiion reactions are suitable. Blecuxophilic reactants 
suitable for use in this step have a molecular weight of from 
10 abut 15 co 600 and are selected from organic halides, acyl 
nalides. sulfonic acid esters, organofialof creates, 
organosulf onylhalides- organic isocyanatee, and or y aula 
isor.hiocyanatee • 

Suitable electrophilic reagents for practice of this 
15 process 1 st«p of the invention are set oul below: 
Acyl Halidea — 

3 , 5-biS ( trif luorowethyl) benzoyl chloride 
benzoyl chloride 
2-bromobenzoyl chloride 
20 2- fluor ©benzoyl chloride 

pentafluorobenzoyl chloride 
2 . 4-di f luorobonzoyl chloride 
2,6-difluoroben*oyl chloride 
2-chlorobftnzoyl chloride 
25 2,4-dichlorobenzoyl chloride 

2 , 6-dichlorohftnzoyl chloride 
o-acetylsalicyloyl chloride 

2 - roethoxybenzoyl chloride 

2 , 6-dimathoxybensoyl chloride 
30 2 - (!tr ifluoromethyl ) benzoyl chloride 

o-r.nluoyl chloride 

3 - brojftobenzoyl chloride 
3-fluorobenzoyl chloride 
3-chlorobenzoyl chloride 

35 3,4-dichlorobenzoyl ehloridc 

m-aniooyl chloride 
3,4-dimethoxybenzoyl chloride 
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3,4,5- trimethoxybenzoyl chloride 
3, 5-aimecboxybenzoyl chloride 
3-«tho*yben2oyl chloride 
isophthaloyl chloride 
5 trimesoyl chloride 

3- (cririuoramethyl)hcnzoyl chloride 
TTv-roluoyl chloride 
3^chloroxnethyl) benzoyl chloride 

4- .bromobcn2oyl chloride 
10 4-fluorobenzoyl chloride 

4-chlorobenzoyl chloride 
p-anieoyl chloride 

4-echoxybenzoyl chloride 

4 -n-bufcaxybenzoyl chloride 
15 4-n-he*ylc*ybenzoyl chloride 

4~heptyloxyben2oyl chloride 

4 -bipheny lcarbonyl chloride 

tcrephthaloyl chloride 

4; (trifluttromechyl) benzoyl chloride 
20 4*tert:-bucylbeiizoyi chloride 

p-toluoyl chloride 

4-ethylbenzoyl chloride 

4-n-propylbonzoyl chloride 

4-butylbettfcoyl chloride 
2b 4 T p€>ncylhenzoyl chloride 

4-hexylbenzoyl chloride 

4-n-hepcylbenzoyl chloride 

methyl oxalyl chloride 

ethvl oxalyl chloride 

30 heptafluorobutyryl chloride 

2- acetoxyi5obutyryl chloride 
pivaloyl chloride 

3- chloropivaloyl chloride 
2-hromopropionyl chloride 

35 2, 3-dibromopropionyl chloride 

2 ,3 -dichloropropionyl rhl oride 
o-acctylmandclio acid chloride 
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itaconyl chloride 
imjthacryloyl chloride 
isobutyryl chloride 

2- eLhylhexanoyl chloride 
5 acetyl chloride 

bromoacetyl chloride 

ehloroacetyl chloride 

phenoxyacetyl chloride 

flrchlorophonoxyacctyl chloride 
10 rocthoxyacetyl chloride 

plionylacetyl chloride 

3,3 -dimethylacryloyl chloride 

ctnnamoyl chloride 

fumaryl chloride 
15 ethyl inalonyl chloride 

r.ert-butylacetyl chloride 

ispvaleryl chloride 

undeeanoyl chloride 

lauroyl chloride 
20 ncyristoyi chloride 

palmitoyl chloride 

hepcadecanoyl chloride 

stearoyl ohloride 

propionyl chloride 
25 3 -bromopr opionyl chloride 

3- chloropropionyl chloride 
hydrocinnaxnoyl chloride 
euccinyl chloride 

3- carbametho*ypropionyl chloride 
30 ethyl succixiyl chloride 

bunyryl chloride 

4 -bromobutyry 1 chloride 

4- chlorofcutyryl chloride 
valeryl chloride 

35 5-chlorovaleryl chloride* 

adipoyl chloride 
hexanoyl chloride 
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b - tir omohexanoy 1 rhloride 
pimeloyl chloride 
heptanoyl chloride 
suberoyl chloride 
5 octacoyl chloride 

10-undeeenoyl chloride 
2 -chloro-2 , 2 -diphenyiacetyl chloride 
dichloroacanyl chloride 
Alph*-chlorvphenylacetyl chloride 
10 2-chloropropionyl chloride 

2- >iodobenzoyl chloride 
4~iodobP.ri*oyl chloride 
eyclopropanecarbonyl chloride 
trans-2-phenyl-l-cyclopropanecarbonyl chloride 

IS eyclobutancearbonyl chloride 

cyclopentanecarbonyl chloride 

3- cyclopentylpropionyl chloride 
cyclohexanecarbonyl chloride 

4 -cyanobcnzoyl chloride 
20 2-furcyl chloride 

1- naphtnoyl chloride 

2 :»aphthoyl chloride 
indane-2-carbocyl chloride 

2- thiopheneacetyl chloride 

25 trixnellitic anhydride chloride 

2, 6-pyridinedicarboxylic acid chloride 
2-quinoxaloyl chloride 
2-*nitr6ben2oyl chloride 

3 -nitrobenzoyl chloride 

30 3 . s-dinitrobenzoyl chloride 

4-nitrobcazoyl chloride 

3,4-dimethoxypfaenylaceLyl chloride 

3 -msthyladipoyl chloride 

3 /5-dichlorobenzoyl chloride 
IS 2, 5-dif luorobenzoyl chloride 

3 , 4-dif luorobenzoyl chloride 

9 • f luor enone- 4 -carhony 1 chloride 



11/13/07 THU 15:20 FM 3081000 STIC JUIN 

WO ?7/2630* PCl7US?7i01 004 



18 

3 ; 5 -dif luorobenzoyl chJ oride 

fs) -<-)-n- (trifluoroacetyl) prolyl chloride 

bonryloxyaceLyl chloride 

&ceco»r acetyl chloride 
5 3-cyanobenzoyl chloride 

2 s 5-dimechoxyphenylacetyl chloride 

3-methoxyphenylacetyl chloride 

iminodlbenzy 1 - 5 - rarbonyl chloride 

2,4, 6- triaethylbenzoyl chloride 
10 totrafluorosuccinyl chloride 

pcrf luorooetanoyl chloride 

diphenylaceuyl chloride 

alpha -mathyl valeroyl chloride 

methyl malonyl chloride 
15 ethyl glutaryl chloride 

5 -br oraoval ery 1 chloride 

roetliyl adipyl chloride 

^-cyclohexeaecarbonyl chloride 

3-isocycwaco benzoyl chloride 
20 2 , 4!. fi-rriisopropylbenzoyl chloride 

f luoroacetyl chloride 

2-ethoxybenxoyl chloride 

piperonyloyl chloride 

2 , 4-dimeth6xyben7oyl chloride 
25 2 , 3 , 5 . 6-t«trachloroterephthaloyl chloride 

5- (dimecbylSUlf «noy] ) -2 -mothoxyb«nzoyl chloride 

2- 14-chlorobenaoyl) benzoyl chloride 

2 , 2 -bis ( chlor omethy 1 ) propi onyl chloride 

cinnamylideneinalonyl chloride 
30 2 pbcnoxypropionyl chloride 

2 -phenyl hu t yry 1 chloride 

2 -cthylbu tyry 1 chloride 

p-rolylacety3 chloride 

gannna-methylvaleroyl chloride 
35 3,3-dichloropivalnyl chloride 

1- methyl-l-cyclohexanecarboxylic acid chloride 

2- (2,4,5-crichloraphenaxy)acetyl chloride 
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4^chloro-3-r>itrobenzoyl chloride 

4- methyl-3-nitrobeazoyl chloride 
2 , j-dichlorobeneoyl chloride 
morpholine- 4 -caxbonyl chloride 

5 p-chlorophenylacetyl chloride 

bicyclo [2 .2 • 1 Jheptanc-2-carbonyl chloride 
d < -) -alpha- formyloxy-alpha-pnenyi acetyl chloride 
d ( - ) -alpha-phenylglycinc chloride hydrochloride 
Lrifluoroacetyl chloride 
10 pentafluoropropionyl chloride 

hexaf luoroglutaryl chloride 
2 -ciilorocinnainny T chloride 
o me thoxy c innamy 1 chloride 

5 - Bi tro - 2 - f ur oy i chloride 
15 2-chlorobutyryl chloride 

4-iphenylazobeiizoyl chloride 

4-n-antyloxybenzoyl chloride 

4-decylbcxiruyl chloride 

4-octylbenzoyl chloride 
20 dl.-2-methylbutyryl chloride 

linolenoyl chloride 

linolclaidoyl chloride 

llh-eicosaf luoroundecanoyi chloride 

9hnhexadecaf luorononanoyl chloride 
25 2,3-difluorobenzoyl chloride 

2 ~ (benzoyloxywethyl ) benzoyl chloride 

2,2-diaaeLhylvaleroyl chloride 

3.5. 5-r.r-i mechylhexanoyl chloride 

pheaothiazine-lO-carbonyl cnloride 
30 3 . 4-dimethyl benzoyl chloride 

( + ) -p- ( 2 -mothylbutyl) benzoyl chloride 

2 . 4-dichlorophenoacyaeftti c chloride 

penradecanoyl chloride 

aonadecanoyl chloride 
35 nebbeptanoyl chloride 

9 -amthracenecarbonyl chloride 

2-ethOYy-l -naphthoyl chloride 
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indano carbonyl chloride 

(chlorosulfonyl ) benzoyl chloride 
2-n-propyl-n-valeroyl chloride 
2-chloro-4-nitrobenxoyl chloride 
S 2 -phenoxybutyry 1 chloride 

2- chloronicotinyl chloride 
6-chloronicotinyl chloride 

4- (tri fluoroxrathoxy ) benzoyl chl or ide 
2 - ( critluororaethoKy ) benzoyl chloride 
10 2/ 6-dichloropyrldine-4'Carbonyl chloride 

3- chlorobenzo[b]i»dane-2- carbonyl chloride 

4- ohloromethylbenzoyl chloride 
neodecanoyi chloride 
(phanylthio) acetyl chloride 

15 4-carbethoxyhexaf luorobutyryl chloride 

oct.afluoroadipoyl Chloride 

2-diazo-3 , 3 , 3-trif luoropropionylchloride 

2-bromobutyryl chloride 

arachidoyl chloride 
20 cis-^vaccenoyl chlorid© 

ll-eieo^enoyl chloride 

behenoyl chloride 

petroselinoyl chloride 

palmiLoleoyl chloride 
25 tridecanoyl chloride 

2- chloro-5-niurobenzoyl chloride 

3- mfithy3 thiopropionyl chloridQ 
methyl 4-chlorocarbonylbenzoate 
anthraquinone-2 -carbonyl chloride 

30 carbasolc n -carbonyl chloride 

2-nitrophenoxyacettyl chloride 
2-bromo-2-mcthylpropionyl chloride 
2-f luoro-3- (trifluoromethyl) benzoyl chloride 

2- f luoro-4- ( trifluororoethyl ) benzoyl chloride 
35 2-f luoro-5- (trifluoromethyl) benzoyl chloride 

3- f luoro-5- ( trifluoromethyl) benzoyl chloride 

4- £luoro-2- (trifluoromethyl) benzoyl chloride 
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^-f lucro-3- (txifluoromethyl) benzoyl chloride 

2- f luoro-6- (crifluororoethyl) benzoyl chloride 
2,3, 6-«rif luoxobonaoyl chloride 

2 , 4 , 5 - nrif luorobenzovl cnioride 
5 2 ,'A-di ( tr if luoromethyl ) benzoyl chloride 

2 , 6-di ( LrilluoromeChyl) benzoyl chloride 

3- (trifluoromethoxy)b*n2oyl chloride 
m-(£luorosulfonyl)benzoyl chloride 

t.rans-3 - 2-cyelobutanGdicarboxylic acid chloride 
10 3~cyclohexylpropionyl chloride 

4~ethyl-2 . i^dioxo-l-piperar.inpcarhonylchloride 

is«xazolo-5-carbonyl chloride 
broroodifluoroacetvl chloride 
erucoyl chloride 
15 2,4,6-trifluorobenzoyl chloride 

dichlorochryfianthemic acid chloride 

isononnnoyl chloride 

1- adamancanecarhonyl nhlorid* 
2 f 5-bia(trifluoro»ethyl)benzoyl chloride 

20 2,3,4-trifluorobenzoyl chloride 

2,3,4,5-tctrafluorobcnzoyl chloride 

2,4,6-x^richlorobenzoyl chloride 

2 , 4-dichloro-5-f luorobenzoyl chloride 

4-methoxyphenylacetyl cliloride 
25 tran.c-3- ( tri f luoromethyl) cinnamoyl chloride 

3 - ( dichlor oine thyl ) benzoyl chloride 

4- isocya»at:o benzoyl chloride 
hcneicooanoyl chloride 

2- chloroisobucyryl chloride 

30 trans-4-nitrocinnamoyl chloride 

3,4,5-U.ri£luorobenzqyl chloride 

5- f luoro-2- (trif luoromethyl) benzoyl chloride 
2,3,5-crifluorobenzoyl chloride 
2-chloro-4-fluoroben2oyl chloride 

35 (-) -alpha- chloropheixylacety 1 chloride 

2- <para-coiyis\iltonyi> acetyl chloride 
4 -me thyl - 4 -ni t r ©hexonoyl chloride 



11/13/97 THC 15:21 FAS 3081000 *»- 

WO 97/1*300 PCTAJS97/010O4 



1 -chloro-4-fluorosulf onyl-2-naphthoyl chloride 

2 , 3-dibromo-3 -phenylpropionyl chloride 
2-mentho*yacetyl chloride 

2 -phenyl-2- (phenylsuif onyl ) acetyl chloride 
5 4, 4.4-tri£luorocrotonyl chloride 

4 , 4 1 4- tr Uluorobutyryl chloride 

3 , 4-dichloro-2 , 5 - thi ophenedi caxbony 1 chloride 

pentachloroberizoyl chloride 

4.4*7, 7-t*tranitros«bacoyl chloride 
10 alpha, alpha' -dimethylsuccinyl chloride 

alpha-bromoisovaleryl chloride 

benzoyl chloride 

oleoyl chloride 

methyl suberyl chloride 
15 gamma- linolenoyl chloride 

(-),-ciamphanie acid chloride 

4,4 , -stilbenedlcarbonyl chloride 

chlorinated benzoyl chloride 

(lr.) - { + ) -ccunphanic chloride 
20 2- (:4-ziitrophenoxy) ter.radecanoyl chloride 

7- [ (chlorocarbonyl)methoxy ] -4-methylcoumarin 

n , n.-bis ( 2 -chloroetbyl ) carbamoyl chloride 
( s ) - ( - ) -2 -acetoxypropionyl chlox ide 

linoleoyl cliloride 
25 3-chlorotorrafluoropropionyl chloride 

3, 4- dicbloropentafluorobutyryl chloride 
7h-dodecaf luoroheptanoyl chloride 
5h-octa£luoropentanoyl chloride 
perfluorononanoyl chloride 

3U 3h-tetrafluoropropionyl chloride 

2 -bromo-2 .3.3, 3 - tetraf luoropropanoyl chloride 
arachidonoyl chloride 
pentachloropropionyl chloride 

4-decenoyl chloride 
35 tridecafluoroheptanoyl chloride 

undecatluorocyclohoxaneearbonyl chloride 
4-n-noxiylbenzoyl chloride 
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3- itrichlorogftTwyDpropionylchlorido 
3,4, 5- triiodobenzoyl chloride 

2- (phenyl thio)propionyl chloride 
2,2,2- tr iphenylacetyl chloride 
5 dr-)-alpha-azido-phenyl acetyl chloride 

4- ^zido-bcnzoyl chloride 
ditluoroacetyl chloride 

5- chloropyrazine-S-carbonyl chloride 
n-.d-naphthalenesulJonvl) -1-phenylaianyl chloride 

, o ii- (4-nitropbenylsulf onyl) -1-phenylalanyl chloride 

n- (p-tolueneeulf onyl) -1-phenylalanyl chloride 

diinethylmalonyl chloride 

methyl sebacoyl chloride 

2. 5-dichloropyridine-3-carhonyl chloride 
15 3- (2,5 xylylony) propionyl chloride. 

Organic Hal idefl — 

bexi2yl bxumide 

alpha-bromo-o-acylene 
20 alpha-bromo-in-3cylene 

4 - ( ter t -butyl ) benzyl bromi.de 

alpha -bromo -p-*ylene 

tert-butyl bromoacetate 

methyl bromoacetate 
25 benzyl bromoacetate 

ethyl bromoacetate 

2 -bromoace tophenone 

2 - bromo -2 ' -muthovyacetophenane 

2 bromo- 2 • , 4 ' -dimethoxyacetophenane 
30 2-broroO-2 1 , S ' -dimethaxyaefttophenone 

3- methoxyphcnacyl bromide 

2 -broroo-4 1 -methowacetophenon* 
2-bromo-4 • -pheny lace tophenone 
2 -brono-4 ■ -methylacetophenone 
35 ethyl bramopyruvato 

1-bramopina.colone 
l-bromo-2-butaTtone 
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l-bromo-2 , 2 - dime thoxypr opano 
l-bromo-2 . 7.-dimethylpropane 
bromoacetaldehyde dimethyl acetal 
bromoacetaldehyde diethyl acctal 
5 1 - bromo - 2 -me thy lpr opane 

l-broino-2-ethylbutan* 

2 -e thylhexyl bromide 

1 - bramodecane 

1 -bromoxindocane 
10 2 bromo acetendde 

iodoacetamide 

4- (bromomethyl)phfciiylacetic acid phenacyl ester 
isopropyl bromoacotaco 
S -bromo -2 -methyl * 2 -pen Lane 
15 3,4-difluorobanzYl bramid* 

2. Srdifluorobcnzyl bromide 

3 , 5-bis ( crif luoromethyl ) benzyl bromide 

2- bromo-2 1 -nitroacetophenone 

3, Srdifluorobenzyl bromide 

20 2.4 rbis ( trif 1 uoromethyl ) benzyl brcmide 

9-brorao -1-octanol 

4- (bromomethyl)phenylacetic acid 

methyl (r) - ( i ) - 3 -bromo-2 -me thylpropionane 

4-iodobucvl acetate 
25 7 - ace toxy- 4-br omomc tbylcoumar in 

4 -broraoiuci thy 1 - 6 , 7 - dime thoxy c oumar in 
2 . 4-rti f luorobenzyl bromide 

methyl 2- (bramomethyl) aery lace 

3- bromppropi.onaldehyde dimethyl acetal 
30 <r)-{~) 3 •bromo-2-methyl'l-propanol 



Sulfonio Acid Esters — 

ethyl crifluoromethanesulfonate 
2 , 2 . 2-trif luorocthyl p-tolutanesuironate 
35 2-chloroeubyl-p-toluenesu3 f onato 

1,3 -propane sultone 
5 * tosyladenosine 
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l;4-b»tane sultone 
cyanomethyl benzenesul lunate 
hexadecyl methanesuifonatQ 
ethyl xncthaneaulf onate 
5 2-chloroethyl metnanesulf onate 

ethyl p-toluencaulf onate 

trans-2-&ydrGxyeyclohexyl p-toluenesulf onate 
(2r ) - ( - ) -glycidyl tocylate 
(s)-(+)-2-metliylbucyl roethanesulf onate 
10 (s)-(+)-2-methylbutyl p-telucnesulf onate 

( s ) - ( + ) -1 -phenyl -1 , 2 -ethanediol 2 -rosy late 
(2r 1 - ( - ) -glycidyl 3 -nitrobanzeneeulfonate 
propar-gyl benxenesulf onate 

2 , 2 -dimethyl- 1 . 3 -dioxol an- 4 -ylmethyl p- coluoneeul :!onatc 
15 (r)-{-)-2,2-dimcthyl l,3-dic«olan-4-ylroeLhyl p- 

Loluenasulfonare 

(e)-(^)-2.2-dimethyl-l,3'dioxolan-4 ylniethyl p- 
toluenesulfonate 

1 ,2:5, 6-di-o-isopropylidene-3-o- (mechylsulf onyl) -alpha- 
2 0 d - g luco furonose 

ethyl 1-2- l Imethylsul f onyl) oxy) propionate 
(2c) - (+) -glycidyl tosylate 
( 2 s ) - ( + ) -glycidyl 3 -ni trobenz^nesulf onate 
3-o-acetyl-6-o-benzoyl-5-o- (me thylsul £ onyl ) -1, 2-o- 
25 isupropylidene-alpha-d-gluco£u 

( r } - ( - ) - 1 -benzyloxy-3 - (p- toeyloxy ) - 2 propanol 
Is) - <♦) -l-benzyloxy-3- (p-tosyloxy) -2-propanol 
ethyl 1-2-1 i t-rif luoroiasthylsulf onyl) oxy) propionate 

2 - ( 2 chlor oo tboxy ) ethyl me Lhanesulf onat e 
30 1-cyanoethyl p-toiuenesulfonaca 



Organoholu formates 

9-f luoronylmothyl ahlorof ormate 
phenyl chlorolonnate 
35 4-ehloropheoyl chlorof annate 

mechyl chloroforuate 
benzyl chlorofotrnatre 
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vinyl chlorof orroate 
isobutyl chloroformate 
2-cthylhexyl chloroformate 
ethyl chloroformate 
5 2-bromoothyl chloroformate 

2- chloroethyl chloroformate 

1- chloroethyl chloroformate 
allyl chloroformate 
n-propyl chloroformate 

10 butyl chloroformate 

n-hexyl chloroformate 
occyl chlorofoxroate 

2,2, 2-tri chloro-1 , 1-dimethylethyl chloxof orroate 

2,2,2-trichloroethyl chloroformate 
15 chblesteryl chl orof ornate 

4 -nitr ©phenyl cblorofoxtnaLe 

4-hitrobenzyl chloroformate 

( - j -msnthyl chloroformate 

4-t-butylcyclohexyl chloroformate 
20 cetyl chloroforroatQ 

[•< y -l- luorenyl ) ethyl chloroformate 

isopropyl chloroformate 

3- chlorocyclohexyl chloroformate 
decyl chloroformate 

25 oleyl chloroformate 

outadecyl chloroformate 
butenediol biechloroforswte 

2- chlorobenzyl chloroformate 

4- chlorobutyl chloroformate 
30 ( + ) roenthyl chloroformate 

4 . 5-d±methoxy-2 -nitrobenzyl chloroformate 
cyclopentyl chlorof urinate 
t-butylcyclohexyl chloroformate 
monthylchlorofprxnoLte 
3S p-tolyl chloroformate 

4-broinophenyl chloroformate 
4-fluorophenyl chloroformate 
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4-methoxyphenyl chlorof orxnate 
2-nitrophenyl chlorof onnate 
4-menhoxycarbonylpbenyl chlorof orioato 

1 - chl or o - 2 -methylpr opy 1 chlorofoxmate 

(-i- / - ) -1, 2 * 2 . 2-cecrachloroethyl chlorof ormat© 

2 , 2-dichloroethyl chlorof onnate 
myrisuyl chlorof orrcate 
cyclohoxyl chloroforaacc 
chloromethyl chlorof ormate. 



10 



Organ o aulf onylhal ides — 

l^naphthalnnesnlfonyl chlorido 
dansyl chloride 
2-naphthalenesulfonyl chloride 
15 2 -acetamido- 4 -methyl - 5 - thiazol esulf ony 1 chloride 

2 - chiophenesul f onyl chloride 
8-iquinolinesulfonyl chloride 
benzenesulfonyl chloride 
pentafluorobftnzenesulfonyl chlorido 

20 2,5 dichlorobenzenesulfonyl chloride 

2- jiltrobenzenesulfonyl rhDoride 

2, 4-dinitrobcnzoxiesulfonyl chloride 

3 ( 5-dichloro-2-hydroxyhenzenesuitonyi tfW or ide 
2.4, 6-triisopropylben2oneculfonyl chloride 

25 2-inesiLylent**ulfanyl chloride 

3- nitroben*onesulfonyl chlorido 
p bromobenzenesulfonyl chloride 

4- £luorohen2enesulfonyT chloride 
4-chlorobenxeneaulf onyl chloride 

30 4-chloro-3-nicroben2enosulfor\yl chlorido 

pipeyl chloride 

4-riitrobenzenesultonyl chloride 
4-methcocyben2onosulfonyl chloride 
4-tert-bucylbidii5sene»ulfonyl chloride 
35 p-toiiiP.nesulfonyl chlorido 

trifluoromethanesulfonyl chloride 
trichloroxnethanefinlfonyl chloride 
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isopropyleulfonyl chloride 
roetlionesuironyl chloride 
alpha-toluencaulfonyi chloride 
trans -he ta-sxyrenesulf onyl chloride 
5 2. 2.2-trifluoroethanesulfonyl chloride 

1-hexadecanesulfonyl chloride 
ethanesul forty 1 chloride 

3- chloroethaneaulfonyl chloride 
l~propan*culf onyl chloride 

0 3 -dhloropropanesulfonyl Chloride 

1 - but anesulf onyl chloride 
methyl 2- tchlorosulfonyDbenzoate 

2- Hltxo-4- (trif luoromfithyDboiizencoulfonyl chloride 
3 - ( trif luorometbyl ) benzenesul f onyl Chloride 

5 1-octanesulfonyl chloride 

4- (trif luoromethoxy)benzenesulphonyl chloride 
(lor) - {-) -lO-can^jhorsulfonyl chloride 

d- (+) -10-camphorsulfoiiyl chloride 
(-»-/-) - 10-coxnphorsul£«nyl chloride 
0 2-nitro-alDha-toitJp.nesulf onyl chloride. 



Isocyanate Reagents — 

trans-2-phenylcyclopropyl isocyanate 

phenyl isocyanate 

2-broraophenyl isocyanate 

2 - f luorophenyl isocyanate 

2 , 4 -rdif luorophenyl isocyanate 

2, 6 -dif luorophenyl isocyanate 

2 - chloropheny 1 isocyanate 

2 . 3- diehlorophcnyl isocyanate 
2, 4-dichlorophenyl isocyanate 
2 . S-dichlorophenyl isocyanate 
2, G-aichlorophenyl isocyanate 
2 -methovyphoayl isocyanate 

2.4- dime thoxyphcny 1 isocyanate 

2.5- dimethoscyphonyl isocyanate 
2 -ethoxyphenyl isocyanate 
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2 ( tr it luoromethyl ) phenyl i socyanat e 
o-tolyl isocyanate 
2.6-Otmetfcylplienyl isocyanate 

2- othylphenyl isocyanate 
5 3-bramophenyl isocyanate 

3- fluorophonyl isocyanate 
3-chlorophenyl isocyanate 

3, A-diehlorophenyl isocyanate 

3- roethoxyphenyl isocyanate 

10 3 _;(trif luoromethyl) phenyl i socyanate 

m tolyl isocyanate 
4 -bromopheny 1 isocyanate 

4- fluorophenyl ieocyanato 
4-chlorophenyl isocyanate 

15 4-xnothoxyphenyl isocyanate 

ethyl 4-isocyanatobenzoat* 
4- (trif luoromethyl) phenyl isocyanate 

p-tolyl isocyanate 
n- (ciilorocarlDonyi) isocyanate 
20 benzoyl isocyanate 

cert-butyl isocyanate 
(«)-{-) -alpha-mothylb©n2y 1 isocyanate 
isopropyl isocyonatu 
methyl isocyanate 
25 ethyl isocyanatoacetate 

octadecyl isocyanate 
ethyl isocyanate 

2- chloroethyl isocyanate 
allyl isocyanate 

30 n-propvl isocyanate 

butyl isocyanato 
cyclohBxyl isocyanate 
1-naphthyl isocyanate 

( r ) -(-) -i- (l-naphtbyl) ethyl isocyanate 
35 4-f luoro-3-nitrophenyl iso<ry a nate 

2 nitrophenyl isocyanate 

3- nitrophenyl isocyanate 



STIC UAJtN 



PCT/US!>7fl>1004 



30 

4- nirroph«*nyl isocyanate 

2, 6-diisopropylphenvl isocyanate 
benzyl isocyanate 
3-bKloropropyl isg^yanate 

5 e thoxvcarbony 1 isocyanate 

3 , 5-bic ( tri£ luoromethyl ) phenyl isocyanate 
2,4, 6-tribromophenyl isocyanate 

2, 5-difluorophcnyl isocy<inate 
2,4,5- trichlorqphenyl isocyanate 
10 2,4,6-trichlorophonyl isocyanate 

2 • me thoxycaxbony Ipheny 1 isocyanato 
2-ethoxycarbonylphenyl isocyanate 

2- isopropy Ipheny 1 isocyanate 

2 . 3rdimethylpho»yl isocyanate 

15 4 ~mcthoxy-2 -me thy Ipheny 1 isocyanato 

2.4- Oimethylphenyl isncyanate 

7 . 5- diroothylphenyl isocyanate 

2 - e t hy 1 - 6 -roe thy Ipheny 1 isocyanate 

3 -cysnoph^nyl isocyanate 

20 5- chloro-2 . 4-dimethoxyphenyl isocyanato 

3- chloro-4-methylphonyl icocyanate 

3 , 5 ^diohlorophenyl isocyanate 

5- chloro~2-inethoxyphfinyl isocyanate 

3 . 4 r 5 - tr ime thoxyphenyl isocyanate 
25 3 , 5-^i3j4oethaxyphenyl isocyanato 

3- (methyl thio) phenyl isocyanaLe 
3-ethoxycaxbonylphenyl isocyanate 
3 -acetyl phenyl isocyanate 
3 , 4-dimethylphenyl isocyanate 
30 3,5-dimethy.lphenyl isocyanate 

2- xnethoxy 5 -me thy Ipheny 1 isocyanate 

3- ethylphenyl isocyanato 

4 - chl or o - 2 -me thoxypheny 1 isocyanate 

4- chloro-2-trif luoromethylphenyl ieocynnate 
35 4 -chloro-3 -trif luorome thy Ipheny 1 isocyanate 

4-iodophenyl isocyanate 
4-phenoxyphenyl icocyanate 
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4~ethoxyphenyl isocyanate 
4- (msthylthio) phenyl isocyanate 
4^acetylphenyl isocyanata 
4-isopr©pylphenyl isocyanate 
5 4-ethylpbenyl isocyanate 

4-*n*bi3f.ylph@nyl isocyanate 

3 - ( dichloroniethylflilyl ) propyl isocyanat* 
octyl isoeyanato 

4 *nethyl-3-nitrophenyl isocyanate 
10 4^chloro-2-nitrophenyl isocyanate 

2-metbyl-4 nitrophenyl isocyanate 

4 - methyl -2 -nitrophenyl isorryanate 
2-£luoro-5-nitrophcnyl isocyanate 
2-raeLhyl-5-nitrophenyl isocyanate 

15 3-bromopropyl isocyanate 

2,4, 6-triiuethylplienyl isocyanate 
2-isopropyl-6-m©thylphenyl isocyanate 
2 , € • diethylphenyl isocyanaue 

5- chloro-2-inethylphenyl i socyanate 
20 4 - chl or o - 2 -mc thy lphenyl isocyanate 

4- (trifluororoethoxy) phenyl isocyanate 
4 - trif luoromothylthiophcnylisocyanate 
2.4-dibromophenyl isocyanate 
2, G-dibromo-4-ethylph*nyl ieocyanatc 
25 2,3,4,5-tetrachlorophenyl isocvanate 

2-chloro-5-tril r "luororoethylphanyl isocyanate 

2 - chl or o 6 -jnethylpheny 1 isocyanate 
2 -h-carbobutoxyphenyl isoryanate 
2.4.5- tr imethylphenyl isocyanate 

30 2-wethyl-6-(t-butyl)phenyl isocyanate 

2- ethyl-6-isopropylphenyl isocyanate 

3 - chl oro - 2 -me uhoxypheny 1 isocyanate 
3 -ohloro-2 -methylphenyl ieooyanat e 

3- chloro-4-f luorophenyl isocyanate 
35 4-qyanophonyl isocyanate 

4- bron\o-2 methylphenyl isocyanate 
4-bromo-2. 6-diraethylphenyl isocyanate 
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2 * 6 -d ibroxrvo- 4 - f luorophenyl isocyanate 
4 n -butoxypbenyl isocyanate 
4-butoxycarbonylphenyl isocyanaLe 
phcinethyl isocyanate 
5 2 -methyl - 3 -ni tr ophenyl isocyanate 

hcxyl isocyanate 
hexadecyl isncyanato 

methylene bis (o-chlorophenyl isocyanate) 
4~chloro-3 -ni trophenyl. isocyanate 
10 2-chloro~4-nitrophenyl isocyanate 

4 , 5-dimethyl -2 -ni trophenyl isocyanate 
2 -chloro-5-ni trophenyl isocy«uiate 

2 - methoxy- 4 -ni trophenyl isoryanat© 

3- f luoro-4-methylphanyl isocyanate 
15 5-£luoro-2-methylphenyl isocyanate 

3 , 5 ^dicarbome thovyphenyl isocyanate 
2, 44dichlorobenzyl isocyanate 
2 - (methyl thio ) phenyl isocyanate 
n- (methoxyoarbonyl) isocyanate 
20 n- {phenoxycarbonyl ) isocyanate 

2- biphenylyl isocyanate 

3- iddophonyl isocyanate 

4- phenylphenyl isocyanate 
tctrahydro-2 -pyranyl isocyanate 

25 4 - { «rt -butyl ) phenyl isocyanate 

1 - ( 4-bromophenyl ) ethyl isocyanate 
isocyanatoacetic acid n~bntyl ester 
dodecyl isocyanate 

6 , 7 -metbylenedioxy-4-isocyanate-mothylco\unarin 
30 It) -■(*) - a lpba-me t hylbenzy 1 isocyanate 

( 4-/-) - ( i-n*phthyl) ethyl isocyanate 

(s)-( + )-l-0-naphthyl) ethyl isocyanate 

3,4-di£luorophenyl isocyanate 

2 -xnethoxy-5-ni trophenyl isocyanate 
36 undecyl isocyanate 

ethyl 2-isocyanato-4-metbyl valerate 

ethyl 6-isocyanatohexanoate 
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ethyl 2-icocyanato-4-methylthiobut:yrat:e 
ethyl 2-isocyanatoproplonate 
ethyl 3-ioocyanatopropionate 
echyl 2-isocyanatc-3-mechylbutyrate 
terc-butyl 3-i*othiocyanatopropionate 
ethyl 2-isocyandto-3-plit*»ylpropionace 
1, 3 -bis (isocyanatomethyl) eyelohexane 
2 - I tr if luoromethoxy ) phenyl ieocyanate 
4-(cHloromethyl) phenyl isocyanate 

1- adaxnantyl isocyanate 

1. 3-bis (2-isocyanato-2 -propyl) benzene 
n-aroyl isocyanato 
n _k epT: yl isocyanate 

2- chloroathyl isocyanate, [athyl~l , 2-l4c] 
1 /li3/ 3-tetramethylbutyl isocyanate 

3 , 5-dinixrophenyl isocyariate 



organic ' isotfciocyanates — 

cyclohexyl icothiooyanato 

1- naphtfcyl isothiocyanate 
trixnathylcilyl isothiocyanate 
phenyl isotliiocyoxwite 

2- bromophenyl isothiocyanate 
2-fluorophenyl isothiocyanate 

2- chlorophenyl isothiocyanate 
o-tolyl isothiocyanate 

3- bromophenyl Isothiocyanate 
3-fluorophenyl icothiocyanate 

3- chlorophenyl isothiocyanate 
30 m-tolyl isothiocyanate 

4- broxnophenyl isothiocyanate 
A-fluorophftnyl isothiocyanate 
4-chlorophenyl isothiocyanate 
p-tolyl isotnioeyanate 

35 cthoxycarbonyl isothiocyanate 

benzoyl isotniocyanate 
tart-butyl isothiocyanate 
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tert-octyl icothiocyanate 
methyl isotfaiocyanate 
bony 3 i so thi ocyana t e 
ethyl ieothiocyanate 
5 pfcenethyl isothiocyanate 

allyl isothiocyanate 

Th«* indano scaffold containing third reactant: 

The indane scaffold containing reactant may be prepared 
10 by a process which comprises the following sequential steps: 

(1) Ni era tins an indanone to give a nitoindaiione major 
product ; 

(2) Reducing the product of step 1 to give the 
corresponding alcohol; 

15 (3>. Reacting product of step 2 in an acid catalyzed 

dehydration to give an indene; 

(4) : Oxidizing the double bond of thp product of ctop 3 
to give an epoxide; 

(5) Reacting the product epoxide o£ step with ammonium 
20 hydroxide to give an amino alcohol? and 

(6) Protecting the amino alcohol of seen 5 with a 
conventional protecting group. 
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A specific illustrative reaction scheme illustrating 
steps for forming the indane combinatorial library scaffold 
-i s shown i below (aa steps 1 Lo 6) : 
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^' I 50% 

major N0 2 minor 

OH 



0 2 i 

NaBH. 



"XJ& a 



NH 2 
• OH 



90% 

oTSAntoluene ° gN >^}|^\ (3) 

87% 

g 1 % over 2 steps 

ID 

NH'Boc 

(B°*hO. 02N ^jj> 'OH 

90% CD 

Hie invention provides a method of making a divorce 
5 library of compound* Wing on indane scallold, which 
comprises the sequential steps nf-. 

A) contacting a polymer bearing a carboxylic acid 
functionality with a protected indane of the following 
formula x 
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(protective group) 
I 




B) coupling the reactants of stop (A) ; 

C) deprotecting the product of seep (B) resuxtii.no i* 1 an 
amine functional indane bound to a resin support; 

5 D) acylating thp product of step (C) lo attach a £ir*t 

diverse group, En 

E) reducing the product of step (D) to give the 
corresponding aniline? 

F) again acylatincr the product of step (E) to attach a 
10 second diverse group. E2; 

G) cleaving with a base of th« product of ctcp (F) from 
the resin support to give a product characterized by the 
formula (jl) , as described above. 

15 The present invention describes a method of making :a 

diverse library of compounds having an indane scaffold, said 
library compounds having the formula (J), supra; said method 
comprising conducting a sequence of chemical depicted in the 
following* reaction scheme (ctcps 6 to 12): 

20 
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1-5 Eq. 

Bee 

LOxalyl Chloride 
2. Pyridine. DMAP 

"O 



Reflux for 10 days 

O 




1 . TFA/CH ? Clg r 

2. TEA/CH 2 a 2 



0 2 N 




1 . Pyridine (1 6 Eq.). DMAP (0.1 5 fl 
Eq-) I CH 2 C» 2 HN^R 



2. E\ eg. RCOCI ( 6.5 Eq.) 



STIC MAIN 



*CT/US9»/01004 



38 




1. Pyridine (16 Eq.). DMAP (0.15 
Eq.), CH 2 CI P 

«g. R'COCI (6.5 Eq.) 




where PS iis a polystyrene resin and R and R 1 are 
5 electrophilic groupc. 

Indane library compounds are formad on a solid polymer 
support, as illustrated by cho following 12 process steps 
(with reference the preceding reaction schomex 

10 T?he abbreviations used have Che following definitions: 
LC - liquid chromatography 
mCPBA - meta-chloro perbenzoie acid 
THJr' - tetrahyd-rofuran 
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OMAP - dimethyl amino pry i dims 
BMP - dimethyl formamide 

1. To a solution of 1-indanone (25 g, 0.189 mol) in 

5 concentrated H 2 S0 4 (84 ml) at o-c was added a solution of 
VM0 3 (8.33 g. 0.0824 mol) in H 2 S0 4 (40 ml) to maintain an 
internal temperature below 15*C After stirring at 0°C for X 
how. the reaction mixture wan poured into crushed ice and 
stirred vigorously for 30 mk. The suspension was tnen 
10 filtered, air dried, ana purified by LC (5% etnyl 

acetate/toluene) to provide 1 (18.90 g. 56%) as <x pale 
yellow solid. 

2. A oolution of 1 (18.90 g, 0.107 mol) in methanol 
(300inl) was cooled to 0*C and NaBMi (4.04g.0.107 mol) was 

15 added in several small portions. The reaction was then 

stirred overnight «L 2S ft C. The solution was auenched at 0 tt C 
wi th methanolie HCl (200 ml) . concentrated under reduced 
pressure, redissolved in CH 2 Cl 2 , washed with H z 0. and the 
organic layer reconeentrated to provide the erode alcohol as 

20 a. brown solid. 

3. To a solution of crude alcohol in toluene (300 ml) 
was added a catalytic amount of p-tolueneeulf onic acid and 
the reaction was ref luxad for 1 hour using a Dean Star* trap 
to remove the H 2 n. ThP. organic layer was washed with 

25 saturated NaHC0 3 ( 3 x 200 ml), dried over MgS0 4 . solvent 
removed under vacuum, and the product reerystalliied from 
recthonol to afford 3 (13.41g, 70% over two steps) *s & U»n 
solid. 

4. To a solution of 3 (10.53g, 0.06S3 mol) in 

30 dichlororoethane (350ml) at 0"c was added irtCFBA (29g. 0.0924 
mol) in. small amounts over the courcc of 1 hour- After 
stirring overnight at 25°C, the mixture was washed with 
saturated Na 2 S0 3 (2 x 200 ml) . saturated NaHCOa ( 2 x 200ml) , 
filtered through a cotton plug, and concentrated under 

35 vacuum. 

5. A suepenoion of 4 in concentrated NH4OII (250 ml) was 
heated overnioht in an oil bath at 4S°C. The next day H a n was 
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added and the basic aqueous layer was saturated with NaCl- 
The cloudy reaction mixture wae extracted with THF until no 
more product could be seen by TLC. Organic layers w©r« 
combined, dried over MgSO*. concentrated , and recrys tall i zed 
5 from ethyl acetate to give 5 (11.54 g, 91% over two steps) ac 
a fluffy tan solid. 

6. To a solution of 5 (8.34g, 0-0429 mol) in THF (200 
ml) was added a solution of di-te-rt-butyldi carbonate (i:L-25g, 
0.0515 mol) in THF (50 ml). After stirring 1 nour at 25*C, 

10 the solvent was removed tinder reduced pressure and the 

resulting solid was rseryetalliaod from ethyl acetate no 
afford S (11.37g, 90%) as a white solid- 

7. Under an N2 atmosphere a 3 liter three-necked round 
bottomed flask equipped with an overhead stirrer and 

15 addition funnel was charged with carboxylated polystyrene 
resin (7p g, 5.77 mmol C0 2 H/g reoin) , anhydrous 
dichlorotnethane ( 1000ml > * and anhydrous DMF (10 ml). Next, 
oxalyl Chloride (50.75 ml. 0.S82 mol) was added via a alow 
dropwieo: addition from an addition funnel. Attar reluxing 

20 overnight under N2, the solvent was removed under vacuum 
using a gas dispersion tube. The resin was subsequently 
washed with anhydrous dichlororoe thane (3 x 500 ml) . Once the 
lact wash was cozqplete, the resin was dried under vacuum for 
2 3 hours- At this time, the polymer was resusponded in dry 

25 TKF (1000 ml) followed by the additipxi of dry pyridine (314 
ml, 3.88 mol), DMAP (11*85 g, 0.0970 mol). and 6 (85.62 g, 
0*291 mol). The mixture was rofluxcd for 10 days under *m 
inert atmosphere. The solvent was removed py vacuum 
filtration and the resin was washed with THF ( 3 ac 300 ml) . 

30 CH2CI2 ( 3 x 300 ml), and dried overnight in a vacuum oven to 
provide 7 (122-18 g) as a tan resin. 

8. Into a round bottomed flask equipped with a stir bar 
was placed 7 (28mcj, 0.02827 mznol). D.500 ml dichl oroxne thane , 
and TFA (0.109 ml. 0.14135 awnol) . The reactiuii mixture was 

35 etirred at 25*C overnight, resin collected by filtration, 

resuspended in 10%TEA/CH 2 Cl2- stirred for 15 min., filtered 
again, and finally washed with dichloromethanp to afford 8. 
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9. into a 10 ml round bottomed flask was placed 7 
(0.02827 mmol) followed by 0.5 ml of a solution of pyridine 
(0.03659 ml, 0.4524 mnol) and OHAP (0.518 mg. 0.004241 flmol) 
in dichloroioetnane. Next, a IK solution of an electrophile 
5 in dichloromothone (0.183S ml, 0.1838 mmol) was added and the 
resulting mixture was stirred overnight at 25°C. At this 
time the solvent wac removed by vacuum filtration and the 
resin was washed with CH 2 Cl 2 . OMF. methanol. DMF. methanol, 
and CHjCia- 

10 10. To a solution of 9 (0.02827 mmol) in DMF (0.62S ml) 

was added SnCl 2 x 2 H 3 0 (102 mg. 0.4524 mmol) - Upon stirring 
at 25°C for 48 hours, the rasiu was isolated by filtration 
and washed with CH 2 Cl2. DMF, methanol. DMF. methanol, aid 
CH3CI2- 

15 11. into a 10 ml round bottomed flask was placed 10 

(0.02827 mmol) followed by 0.5 ml of a solution of pyridine 
( 0.03659 ml, 0.4524 mmol) and DMAP 10.518 mg, 0.004241 mmol) 
in diehloromethane. Next, a 1M solution of an electrophile 
in dichloroneQmne (0.1838 ml. 0.1838 mmol) was added aid the 
20 resulting mixture was stirred overnight at 25»C. At this 
time the solvent wu* removed by vacuum filtration and the 
resin was washed with CH2CI2. DM* , methanol, DMF. methanol . 
and CH2CI2. 

12. To a flask containing 11 (0. 02 827 mmol) was added a 
25 1M solution of NaOH in methanol (0.375 ml, 0.37S mmol) and 
THF ( 0,400 ml). After overnight stirring at 25*^, the 
reaction was neutralized with 4M HCl in methanol (0.100ml, 
0.400 mmol). resin filtered, and the filtate was concentrated 
under reduced pressure to provide 12. 

30 

indane library process Methodoiody: 

Reaction Medium - The reaction medium may be auy liquid 
which is non-reactive with the reactants used in the library 
synthesis and is a non-solvent for the solid support. It is 
35 generally advantageous to have the electrophillc reagent 
soluhle in the reaction medium. 



\i/13/97 1S:2S FAX 30S1000 STIC HAlN ^ 

WO 97/26300 PCTAJ S9 7/U1 004 

42 

Typical reaction media useful in the processes of the 
invention are methanol, chloroform, domethylacetamide, 
tetrahydrofuran, dimechylf ormainide, methylene chloride, and 
acetoni exile . 

5 The Reaction Zone - the process of the invention may be 

" carried .out in any vessel capable of holding the liquid 
reaction' medium and having inlet and ouclet means. 
Preferably the process of the invention is carried out i.n 
containers adaptable to parallel array syntheses. Most 

10 preferably, the indane library is formed in an 8 by 12 matri* 
of reaction vessels such as glass tubco is a dimensioxially 
stable holder or the wells of standard wellplates, <mch as 
the 96 well wellplate illustrated in Fig.l. Bach well may be 
failed by multiple delivery apparatus*, automated or robotic 

15 apparatus, any of which may be either manually or computer 
controlled - 

Thei diverse indents library Of this invention may take 
the form" of a plurality of wellplatec, each wellplate having 
wells containing a separate reaction product (library 

20 compound) . In such cases, the library compounds are 

conveniently identified by their wellplate number and w x M 
column and "y* wellplate row coordinates. 

A preferred technique for practicing Lhe process of the 
invention is parallel array synthesis. With parallel array 

25 synthesis individual reaction products are prepared in each 
of multiple reaction zones. The amount ot electrophilic 
reagent introduced into each reaction zone will depend on the 
desired amount of each library compound that is needed for 
conducting biological assays, archival storage and other 

30 related needs. Typically, the desired amount of individual 
reaction product is from 1 microgram to SO milligrams. 

The reaction zone is maintained aL a temperature and for 
a time sufficient to permit substantial reaction of the solid 
phase indano compound and the electrophilic ieagent(S) - 

35 The time, tender at ure, and pressure or the combinatorial 

reaction zones used for the creation of library compounds are 
not critical aspects of the invention. Reaction times for a 
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Single step or the reaction are generally from 0.1 seconds to 
?2 hours, with times of 1 hour to 24 hours being most often 
used. The temperature of the reaction may be any temperature 
between the freezing point and the boiling point of the 
S liquid reaction medium, but is generally between -10°C and 
*60°C, with 10°C to 40°C being preferred and ambient 
temperatures (about 20»C-30°C) being most preferred. The 
reactions may be conducted at eubatmoopheric pressure or 
superatmospheric pressure (viz., 60Kg./m2 - 21000 Kg./m2 
10 absolute), but ambient atmospheric pressure (about 1033 0 
Kg./m 2 . .absolute) is most often used. 

Endpoint determination - The completion of the reaction 
may be determined by a number of conventional techniques. 
One method is to use thin layer chromatography. 
15 Sequence of Operation - Within each process step the 

addition of che reactants co the reaction zone may take place 
in any order. For example , the solid supported reaction 
product may be initially added Lo the reaction zone followed 
by addition of the el ectrophilic reagent containing the group 
20 Ei, then electrophilic roagent containing the group E2. or 
vice versa. 

T Y i aalSJ suppo r t^ -rriterm^dittLe inrianr Lib ra ries a nd 
Libraae Compounds: 

25 A library of intermediate substituted indane compounds 

comprising a plurali ty of diverse coi**>unds, wherein each 
intermediate has the formula (II) is cieaLed in the process 
of the preceding section prior r.r, cleavage from the resin 
solid support - These intermediates are themselves useful 

30 and stable compounds which may be stored and used at a later 
time for generating the indanc library compounds of the 
invention. These indane intermediates are represent**} by 
formula (II) ; 
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• 2 NH 

0 

wherein ;Ei and E2 axe the same or different electrophilic 
groups . 



Anti-neorvi » G ti c Activity of rhR Tndane . l Ifrrarz rnTOnu n ^; . 
Neoplastic diseases, characterised by the 
proliferation of cells not subject to the normal control of 
cell growth, are a major caus* of death in humano and other 

10 mammals. Clinical experience in cancer chemotherapy has? 

demonstrated that new and more ettective drugs are desirable 
co treat: these diseases. 

The present invention provides a method of 
alleviating neoplastic diseases comprising administering to <a 

15 subject an effective amount of a pharmaceutical or veterinary 
composition containing; a library compound corresponding to 
formula <I) . Moreover, combination chemotherapy, 
chemotherapy utilizing compounds ot Forrmila (X) in 
combination with other neoplastic agents, is also provided by 

20 the subject invention. 

Tn general, the dosage required for therapeutic 
effect will vary according to the type of use. mode of 
administration, aa -well as the particularised requirements of 
the individual hosts. Typically, dosages will range tram 

25 about 0.001 to 1000 mg/kg. and more usually 0.01 to 10 mg/kg 
of the host body weight. The compound ul Formula I- with or 
without additional anti-neoplasr.ir. agents, may be formulated 
into therapeutic compositions as natural or salt forms . 
Phaxmaceutically acceptable non-toxic salts include bacc 

30 addition salts which may be derived from inorganic bases such 
ao for example , sodium, potassium, ammonium, calcium, or 
ferric hydroxides, and such organic bases as isopropylowine, 
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t rim*thylamin«. 2-ethylamino ethanol. h lS txdane, P" ca ""; 
and the 1 lite. Such Hit. may also be fox«~d as acid addition 
salts with any free cationie group* and will aenerally be 
formed with inorganic acids such as for example, hydrochloric 
or phosphoric acids or organic acids such as acetic oxalic 
tartaric, mandelic, and the like. Additional excipients 
Which further the Invention are provided to ttae skill eo 
artisan for wampl© in th ej 1, Ph fl CTaggP*** - 

Hie compounds «re screened for minimum inhibitory 
concentrations against KB. a human nasopharyngeal carcinoma 
cell line. loVo. a human colorectal adenocarcinoma cell lane. 
• mc eorbett assay, see corbatt. T.H. et ai. Cyt otox i c 
niii i rmrr r mmi Medals and rrmr.^ for Pttt Piarnvrrv fl*d 
^looneat , pp 35-87, Kluwer Academic Publishers: Norwell. 
1992 see also. Valeriote. et al. p i Br^wry *nfl P<*YfllopPwn£ 
,1^.^ Agents; Kluwer Academic Publics, Norwell, 

1993 

The most active compound* axe further evaluated for 
cytotoxicity against four different nell types, for exampl* a 
^rine leukemia, a murine solid tumor, a human solid tumor, 
and a low malignancy fibroblast using the Corbett assay. 

Th« compounds are further evaluated against a. broad 
spectrum of murine and human tumors implanted in mice, 
including drug resistant tumors. 

Tumor burden IT/C) (mean tumor burden in treated 
animals v^ses mena tumor burden in untreated animals) are 
used as a further assessment. T/C values that are less than 
42% are considered to be active by National Canr«r Institute 
Standardo, T/C values less than 10% are considered to have 
30 excellent activity and potential clinical activity by 
National Cancer Institute standards. 

While it is possible to administer a compound o£ 
the invention directly without any formulation, the compounds 
are preferably employed in the Conn of a pharmaceutical 
31, formulation comprising a pharmaceutieally acceptable 

exeipient and at least one compound of the invention. Such 
compositions contain from about 0.1. pereent by weight to 
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the present invention also provides pharmaceutical 
formulations comprising a confound of the invention and a 
pharmaceutical^ acceptable excipient therefor. 
5 In making the compositions of the present 

invention, the active ingredient is usually mixed with am 
excipient Which can be a carrier, or a diluent or be diluted 
by u carrier, or enclosed within a carrier which can be in 
the form • or a capsule, sachet, paper or other container, 
10 When the -carrier serves as a diluent, it can be a solid/ 
send-solid, or li<juicl material which acts as a vehicle, 
excipient, or medium for the active ingredient. Thus, the 
composition can be in the form of tablets, pills, powders, 
lozenges , sachets, cachets, elixirs, emulsions, solutions, 
15 syrups, suspensions, aerosols (as a solid or in a liquid 
medium), sand soft and hard gelatin capsules. 

The compounds of the invention may hp delivered 
transdernklly. if desired. Transdermal permeation enhancers 
and delivery systems, including patches and the like, are 
20 well known to the skilled artisan. 

vt l Won place to aaratuc containing library, compounds. 
nr P pared> the. y^rfeHH of me inventions 

The processes of making the indane library of the 
invention: may be conveniently carried out in a wellplate 
25 apparatus such as illustrated in Pig. 1, hereinafter 

described: It is particularly advantageous r.o carry out the 
method of the invention in a standard wellplate apparatus 
such as a plastic 96 well microti ter plate. 

Typically, the wellplate apparatus is in the forra of a 
30 rigid or semi-rigid plate, said plate having a common surface 
containing openings of a pluraliny of vessels arranged in 
rows and columns. A standard form of wellplate apparatus is 
a rectangular- plastic plate having 8 rows and 12 columns 
(total 96 J. of l.i<juid retaining depressions on its surface. A 
35 wellplate apparatus may optionally have othqr elements of 

structure such as a top or cover (e.g., plastic or foil), a 
bottom in a form such as a plate or reservoir, clamping means 
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compounds . 
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» jt 3bs T rl lT? 1 "^ aagflgftBas gg rhr invent ! w; 

A wellplate inoculated with the novel indane library 
confounds of the invention is itself * new construct or 
apparatus which has particular utility in an assay kit used 
to discover lead compounds . 

10 trfyr nog a ilf^ n Qge -rintion of th^ Drawing s 

FIG 1 illustrates the top surface of a wellplate 
apparatus of tb« invent- The wellplate (3) is a plastic 
plare wSth <Jfi wells (depressions) capable of holding lxquids- 

15 When used in the parallel array synthesis individual ruction 
products are prepared in each well and are labeled by the 
wellplate coordinates. The shaded circles in the Figure 
represent wells filled with indane library compounds prepared 
by the solution phase combinatorial proececos of the 

20 invention. The library compound at location (1). for 

pxample. is identified by the alphanumeric coordinate, «A6. U 

xs Ass av Kits " ^ " n weilBlatsa wirh the liHrnnr comBcmma 

25 This inv«ntion includes an assay kit for idetir.i f icatjon 

of pharmaceutical lead compounds. The assay kit comprises as 
essential parts, <i) wellplate aTOaratus (containing in its 
wells the indane library compounds of the invention) » and 
(ii) biological assay materials. 
30 The wellplate apparatus in the kit may comprise a set of 

wellplate apparatus such as illustrated in Fig. 1- The 
library expounds contained in each wellplate may be prepared 
by either the indane combinatorial library forming process 
taught herein. Preferably the wellplate apparatus has the 
3S form of a standard 96 well microti tcr plate. 

The assay kit also contains biological assay materials 
These biological assay materials are generally in vitro teetc 
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laiown to be predictive of success tor an associated disease 
state. Illustrative of biological assay materials useful in 
the kit of thi3 invention are those required to conduct the 
following assays: 
5 In vitro aseays: 

Enzymatic inhibition 
Receptor-ligond binding 
Protein-protein Interaction 
Protein-ENA Interaction 
10 Cell -based, Functional assays: 

Transcriptional Regulation 
Signal Transduction/ Second Messenger 
viral infectivity 
Add', Incubate, & Read assays: 
15 Scintillation Proximity Assays 

Angiotensin II SPA receptor binding assay 
Endothelin converting enzyme I !25i] STh 
assay 

11IV proteinase l 125 I] SPA en2yme assay 
20 Choiesteryl ester transfer protein (CETP) 

t 3 H) SPA assay 
Fluorescence polarization AssayB 
Fluorescence Correlation Spectroscopy 
Colorimetric Biosensors 
25 , Ca^-f-EGTA Dyes for Cell -based assays 

Reporter Geue Constructs tor cell baced assays 
LucifprAse. green fluorescent protein, 
b- lactamase 
Electrical call impedance sensor assays 
30 Strop Potentiator a^ay 

Cancer Assays 

Corbett accay 

Tumor burden (T/C) assay 



35 



The utility of the indane library compounds of this 
invention is illustrated by their expected positive impact-, in 
at leaot one of the assays cited above. 
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While the present invention has be«n illustrated above 
by certain apecific embodiments , it is not intended that 
these specillc examples should limit the scop* of the 
S invention as described in the appended claims. 
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We claim: 

1 . : A library of substituted indane compounds wherein 
aaid library contains a plurality of diverse library 
5 compounds , wherein each library compound has th* formula (I); 




"Mi OH 



wherein El and E 2 arc the same or different electrophilic 
group . 

10 

2. The library of claim 1 wherein the indane library 
compounds are non-peptide, substantially non-natural ly 
occurring molecules having a molecular weight range of from 

15 about 100 to about 800 and Ei and E2 are the same or 

different electrophilic groups preferably derived from an 
electrophilic reagent having a molecular weight of from .about 
30 to about 600 selected from the group consisting of ; 
organic halides. acyl halides, sulfonic acid esters. 

20 prganohaiofoxnwtes, organosulf onyl halides, organic 
isocyanaties, and organic icothiocyanates . 



~rr,r 1C 11 PAX 30S100O STIC 

11/13/97 THU 15:31 FAX Juox 
WO 97/26300 



3, The library o* claim 1 wherein Ei and E2 
independently selected from groups represented by the 
25 following: structural formulae: 
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4. The individual indane library compounds of the 
5 library of elain 1. 

5 A library of intermediate eubstituted indane 
compounds comprising * plurality of diverse compounds, 
wherein each intermediate has the formula (ID ; 

10 El 

•••«0- 




o 



groups . 



*nd R 2 are the same or d<ff*r*nr. el ec.trophi lie 



15 6 . The individual intermediate indane compounds ot 

claim 5; 

20 7 A combinatorial process for preparing a library of 

substituted indane compound*, each compound having two 
diverse eleccrophilic substitutes . *i and E 2 . wherein .aid 
Xifcrary comprises a plurality ot diverse library compound,, 
wherein ^ch library compound is made in a separate reaction 

25 zone and is represented by formula II) : 



11,13/97 THU 15:32 FAX 3081000 
WO 97/26300 



STIC JIAlf 



PCT/US9T/D1MM 



58 




(D 



••••HlOM 



10 



wherein said process comprises tb* steps of reaeting.- 

a) a first reaetant containing elcctrophilic group Ei; 

b) a second reaetant containing electrophilic group E2; 

and 

e) a third reaetant having an indane scaffold. 

9. a combinatorial process for preparing a library ot 
substituted indane compounds, each compound having two 
diverse el ectrophilic substituento. wherein said library 
comprises a plurality or diverse library compounds, wherein 
each library compound is made in a separate reaction zone and 
ie represented by formula (I) : 



15 




CO 



•••in OH 



20 



wherein said process comprises the seauential steps of ■ 
A) contacting a polymer bearing a ewrboxylic acid 
functionality with a protected indane of the following 
formula: 

(protective group) 
I 

NH 



■OH 
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B) coupling the reactants of seep (A) ; ^ 

C) deprotocting the product of st«p (B) result 
a^e functional indane bound to a resin support; 

n\ deviating the product, of step (C) with a first 
. ^JlpSi : -ct^ - attach a first ™ group. B 1; 
Bl reducing the product of step CD) to crive the 

COtr T n ^^rtU the product of step „, with a 
c .ooJ olectrophilic octant to attach a ^ ^ 

10 ^^cleaving with a base of the product of step £ fro, 
. : tQ aive a product characterized by the 

the resin support to give & p 

formula (IK 

9. An assay *it for identification or pnarmaceuticai 
15 lead compounds, comprising biological assay — *ls 

"^^^^0^ comprise* using a, wellplat, 
appa^ a confining in well the ind^al 

ot a diverse combinatorial xndane ixn,ary 

prepared by the process of claxm 7. 
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10 The assay kit of claim » containing biological 
assay materials selected from the group of assay tests; 
25 la vitro assays: 

Enzymatic inhibition 
Receptor- Ugand binding 
protein-protein Interaction 
Protein-ENA interaction 
30 cell-baeed, Functional assays = 

•i-xanscriptional Regulation 
Signal Transduction/ Second Messenger 
Viral inf ectivity 
Add. Incubate. & Read assays , 

scintillation proximity Assays 

Angiotensin TT SPA receptor binding assay 



— -i. J. V 
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Endothelin converting enzyme [ 125 U SFA 
Assay 

HIV proteinase [iMx] SPA enzyme assay 
Cholesteryl ester transfer protein (CETP) 
[ 3 HJ SPA assay 
Fluorenecnce Polarization Assays 
Fluorescence Correlation Spectroscopy 
Colorimotrie Biosensors 
ca 2 +-EGTA Dyes for cell-based assays 
Reporter Gene Constructc for cell based assays 
Luciferase, green fluorescent protein, 
.b-laetajnase 
Electrical cell impedance sensor assays 
Strep Potentiator assay 
15 Cancer Assays 

Corbett assay 
Tumor burden (T/C) accay. 

11. Wellplate apparatus suitable as a replaceable 
20 elomont in an autoinated aasdy machine wherein the improvement 
comprises i; 

using as the wellplate apparatus * diverse indane 
combinatorial wellplate. Wherein each well contains an indane 
library compound prepared by the process of claiin 7 . 
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12. The apparatus of claim 11 comprising a 96 well 
microtitcr plate. 
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